ON A PHOTOGRAPHIC METHOD OF DETERMINING THE VISIBILITY OF INTERFERENCE FRINGES IN SPECTROSCOPIC MEASUREMENTS.
In a theoretical investigation of the relation between the distribution of light in a source as a function of the wave-length, and the resulting "visibility curve,"
1 Professor Michelson has adopted for ; his definition of "visibility" V--/x + 4 where / 2 are respectively the intensities at the centers of adjoining bright and dark interference bands. The curves obtained in the work with the interferential refraCtometer have been platted directly from eye-estimates of the visibility. where a is the angle between the axis of the first quartz and the principal plane of the polarizer. This curve, when platted together with the mean of a number of eye-estimates, showed that the error of an estimate was never greater than o.ió, while in most cases it was much less than this. "The curves show a general tendency to estimate the visibility too high when the interference bands are clear, and too low when they are indistinct. This tendency may be modified by a number of circumstances-thus, it increases with the refrangibility of the light used ; it is greater when the field contains a large number of bands than when they are but few ; it is greater while the visibility curve is falling than when it is rising ; it does not seem to be greatly affected by the intensity of the light ; Notwithstanding these disturbing causes, the result, after applying the correction, will rarely be in error by more than one-tenth of its value, and ordinarily the approximation is much closer than this."
1 There can thus be no doubt that in most applications of interference methods, especially in the laboratory, where the source of light is under control, the visibility can be estimated by an experienced observer with a sufficient degree of accuracy. Professor Michelson has in fact found that no advantage results from matching the fringes with a system of artificial fringes in the same field of view, whose visibility for any value of the angle a can be taken from a table. The loss of time, and the difficulty likely to result from variations in the source of light, are not accompanied by a corresponding increase in the accuracy of the measures.
In the infra-red Professor Wadsworth has found that the intensity of the fringes can be measured with a bolometer, and a fluorescent eyepiece would probably suffice for visual observations of the fringes in the lower part of the ultra-violet. In certain cases, however, photographic methods seem to offer important advantages.
In his investigations on elliptic polarization Professor Cornu employed photography to record interference fringes obtained with ultra-violet light.
2 Á similar method can be very easily applied to determine the visibility of the fringes in spectroscopic measurements. In my experiments an electric arc taken between horizontal carbon poles has served as the source of light. An image of the arc is formed on the slit of a concave-grating spectroscope, mounted according to Rowland's well-known plan.
The second order spectrum of a fourinch grating of ten-feet focus, ruled with 14,438 lines to the inch, is employed. A small interferential refractometer, similar to that described in the papers referred to above, was very kindly loaned to me by Professor Michelson. The light from a spectral line enters the apparatus through the slit of t a small collimator, and finally falls upon a photographic plate at the focus of a short telescope. The fringes produced with various differences of path have been photographed with the light of several lines in the blue part of the spectrum. In spite of rhe great dispersion the exposures need not exceed ten or fifteen seconds. The field occupied by the fringes may be widened by T /. c. p. 6. 2 C. R. 108, 917. See also Eder's Jahrbuch für Photographie, 1891. 1895ApJ
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opening the first slit of the spectroscope, or, if this is impracticable, by moving the collimator lens until the narrow second slit is well out of focus. The intensity (and hence the visibility) of the fringes can be determined from the photographs in a variety of ways. For instance, it may be' estimated directly, or measured with some form of photometer, or determined by comparison with a standard set of photographed fringes obtained with quartz lenses and Nicols.
It is probable that the photographic method will be found to be of value in astrophysical work. Observations of the Sun and other heavenly bodies, made at the Kenwood Observatory with apparatus similar to that employed with such marked success by Professor Michelson in his interference studies of the spectra of the elements, will be described in a future paper. The fringes have been observed without difficulty in the Ha. line of solar prominences, and in this case their visibility can be sufficiently well estimated. For the H and K lines photography will probably give better results. As the time of exposure need not be more than a few seconds, the whole process may be conducted automatically. It is only necessary to arrange a simple series of mechanical or electrical motions to make the exposure, move the screw of the refractometer any desired fraction of a turn, and move the photographic plate far enough to allow another exposure to be made upon it. The observer is thus left free to keep the prominence in the proper position on the first slit of the spectroscope.
It is doubtful whether the fringes could be observed directly in the H and K reversals on the solar disk.
In any case it would be oxtremely difficult, if not impossible, to estimate their visibility with any degree of accuracy. Although the experiment has not yet been tried, it seems barely possible that the visibility curves for these reversals cán be determined by photography.
In the only attempt yet made to observe the fringes in the chief line of the Orion nebula spectrum it was impossible to see them. The apparatus was, however, a temporary one, and the silvered mirrors were greatly tarnished. Even if the fringes could be seen it would hardly be possible to estimate their visibility, on account of their faintness. But it is probable that, with suitable apparatus, the fringes could be photographed, provided the temperature were constant ■ during the long exposure required. For such work it might be desirable to employ a refractometer with one of its mirrors cut into a
